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(54) PEPTIDE CAPABLE OF INDUCING IMMUNE RESPONSE AGAINST HIV AND AIDS 
PREVENTIVE OR REMEDY CONTAINING THE PEPTIDE 

(57) Herein disclosed is a peptide which is a frag- 
ment of the whole protein of HIV, the fragment being a 
peptide having a sequence of successive 8 to 11 amino 
acid residues, which corresponds to an HLA-binding 
motif, which actually binds to HLA and which can induce 
killer cells capable of attacking HIV-infected cells as tar- 
get cells. The peptide is effective as an anti-AIDS agent 

for preventing and curing AIDS. i 
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Description 

Background of the Invention 



TO 



developed by infection with HIV. There ™ w ™" r dideoxyinosine (hereinatter 

d r de ; ezsz^zzxzx^^- ~ ,,om mr "T* 

The following vaccines have conventionally been proposed. 

Natl. Acad. Sci. USA, 198/, s3j.P- '7 f . H ,w / Seience 198 7 232 p. 238), but these vaccines can- 

tor instance, monkeys having an antigenicity common to HIV (Science, iy8 /-jp=' P 
not be put to practical use with ease because of their potential dangerous factors. 

into consideration the mode of infection with HIV. 

S have conventional* been proposed cannot induce any satisfactory immune response. 

iv) An anti-idiotype antibody: As an example, there ™™<^*r^^£$g^ ^ 
is used as an immunogen in place of a virus antigen (Proc. Natl. Acad. Sc.. USA. 1 992, 89. p. 254b). 

have been done, in which a synthetic peptide in the V3 domain ,s used in vaccines (Proc. Natl. Acad. So. UbA, 
55 1989, 8g, p. 6768). 
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RINSHO TO BISEIBUTSU (Clinical Experiments and Microorganisms), Vol. 20, pp. 55-62; AT. Profy, BlOmedica, Vol. 
8, pp. 133-139. 

The aforementioned conventional studies for developing vaccines essentially relate to humoral immunity-enhanc- 
ing type vaccines which can induce neutralizing antibodies. However, since HIV's spread more easily by cell fusion of 

5 infected cells with non-infected cells rather than by infection of free virus particles, it is considered that the ^cellular 
immunity due to the cytotoxic T cell (hereinafter referred to as "CTL") capable of damaging infected cells is more impor- 
tant for phylaxis than the humoral immunity caused by the neutralizing antibodies. In fact, after having examined the 
objects that had been exposed to a danger of HIV infection, but were not infected therewith, it has been reported that 
the objects possessed CTL's with considerable frequency though no blood antibody was found in them and therefore, 

w the CTL inducement at an early stage is important for the protection from HIV infection (J. Infec. Dis., 1992, 164 . p. 1 78). 
Under such circumstances, the inventors of this invention have aimed at searching for peptides which can induce 
CTL capable of specifically damaging HIV-infected cells and the use of such peptides as anti-AIDS agents for prevent- 
ing and curing AIDS. 

In order to effectively induce CTL's which are active against HIV-infected cells, it is extremely important to identify 
15 the antigenic epitope which are recognized by CTL's and to use it in vaccines. Up to now, there has been adopted a 
method which comprises first of all establishing CTL clones specific to HIV and then identifying the antigenic epitope 
recognized by the CTL clones (Proc. Natl. Acad. ScL USA, 1988, 85,. p. 3105). It has been believed that this method 
requires the synthesis of vast numbers of peptides in order to identify the HIV-antigenic epitope presented to CTL's by 
the class I antigen of a number of human leucocyte antigens (hereinafter referred to as "HLA's") and that the production 
20 thereof accordingly requires much time and great deal of expenses. For this reason, the identification of such epitopes 
has not been advanced. 

CTL recognizes the epitope peptide antigenically presented by the class I antigen of the major histocompatibility 
antigen complex (hereinafter referred to as "MHC") which is expressed on the target cell cortex and attacks the recog- 
nized target cell. Recently, it has been proved that the epitope peptide which undergoes antigenic presentation through 
25 binding to a specific MHC class I antigen is a peptide having a length corresponding to about 9 chains and that the 
amino acid sequence thereof exhibits a certain regularity (motif) (Nature, 1991 , 351; p. 290; Eur. J. Immunol., 1992, 22L 
p. 2453; Nature, 1991, 353, p. 326; Nature, 1992, 360 . p. 434; Immunogenetics, 1993, 38, p. 161). 

Disclosure of the Invention 

30 

An object of the present invention is to provide a peptide capable of inducing an immune response to HIV. 
It is another object of the present invention to provide a DNA coding for the foregoing peptide. 
It is a further object of the present invention to provide an anti-AIDS agent for preventing arid curing AIDS compris- 
ing the foregoing peptide. 

35 It is a still further object of the present invention to provide a method for preparing the peptide capable of inducing 
an immune response to HIV. 

The foregoing and other objects of the present invention will become more apparent from the description given 
below. 

The present invention has been completed, on the basis of such finding that useful as anti-AIDS agents for prevent- 

40 ing and curing AIDS are those prepared by a process comprising the steps of presuming HIV peptides which may bind 
to HLA class I antigens, on the basis of the motifs of the autoantigenic peptides capable of binding to the HLA class I 
antigens; synthesizing the presumed HIV peptides, selecting HIV peptides that can actually bind to the HLA class I anti- 
gens expressed, in a large quantity, on transformed cells which express a large quantity of an HLA class I antigen free 
of peptide bound thereto and then screening the synthesized and selected peptides bound to the HLA class I antigen 

45 and capable of stimulating the peripheral blood lymphocytes of a patient infected with HIV to thus induce CTL therein. 

More specifically, the present invention provides peptides which are fragments of the whole protein of HIV, each of 
the fragments being a peptide having a successive sequence consisting of 8 to 1 1 amino acid residues, which corre- 
spond to HLA-binding motifs, which actually bind to HLA and which can induce killer cells capable of attacking HIV- 
infected cells as targets. 

so The present invention also provides DNAs coding for the foregoing peptides. 

The present invention further provides anti-AIDS agents for preventing and curing AIDS, each comprising the fore- 
going peptide and a pharmaceutical^ acceptable carrier and/or a pharmaceutically acceptable diluent. 

The present invention also provides a method for obtaining a peptide capable of inducing killer cells which attack 
HIV-infected cells as targets, the method comprising the steps of synthesizing a peptide which is a fragment of the 

55 whole protein of HIV, has a successive sequence having 8 to 1 1 amino acid residues and corresponds to an HLA-bind- 
ing motif; selecting peptides which actually bind to HLA among these synthesized peptides; and screening peptides 
which can bind to HLA class I antigens to stimulate the peripheral blood lymphocytes of a patient infected with HIV and 
to thus induce the killer cells. 
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Brief Description of the Drawings 
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RaTsL* the spednc cytotoxic activity of CTL induced by a peptide HIV(B35)-16. in «hi* o represents .the 
activ^bee ^vTen T2-B • 3501 cells are used as the targe, cells and O represent, th. , acMy observed »hen 12 

acti»* oteerv^»*en^Ei • 350 cells are used as the target cells and O represents the activity observed " herl T * 

r ?ti 0 3 oaSnTs peripheral lymphocytes that had been stimulated with the peptide and cultivated. The data of the 
^ aSXSi the target ceils shown in Fig. 4 are those obtained when using 1*10* -ymphocytes. 

Best Mode for Carrying Out the Invention 

be confirmed using cells carrying HLA class I antigens. Examples of such cells are RMA-S-B 3501 ceus. hma s 
SnTl^r* rma S-A * 3101 cells and these cells can easily be obtained by introducing a gene such as HLA-B 
3 5 01 gene HLA B * 5101 gene or^-A * 3101 gene into RMA-S cell, In this connection, the RMA-S cells are d,s- 

Cl0S f l^r2e 9 nt invenlion ^Z^S^MeL* further satisfy such a requirement that the peptide capa- 
ble of S Tto Te ^ r s r^nCen can actua„y stimu.ate patient's peripheral blood lymphocytes and can thus 

B^ge^^^^ 

wthtn one of SeaueTce Numbers 47 to 63 are those capable of binding to the HLA-A3101 antigens anc I selected 
SZ^^cT^ means for preparing the peptides of the invention wi.l be deta„ed ,n Examples 

' ^'^Thfoeotides each having an amino acid sequence set forth in any one of Sequence Numbers 1 to 63 can be syn- 
thes^edoJprlrX^ 

^wS£^«t**>~ * ach havin 9 several tenS 0f reSidU6S - A,ternativel * th6Se PeP }f e lTl^ncl 
S^^SSSna the SNA coding for any one of peptides having ^^J^^ a ^^ 

- M,.^K a re 1 in rpcmectivelv to an appropriate expression vector and cultivating cells such as Dactena Deranging u 

' t^enus™ 

matang use of the genetic recombination technique have been well-known to those stalled .n the art 

A DNA coding for a peptide having an amino acid sequence set forth in any one of Sequence Numbers 1 to 63 can 
be d^^JSlK acid sequence. In addition, the codon corresponding to each ammo acd residue . also 
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well-known to those skilled in the art. When the DNA is introduced into cells to express the DNA therein, preferred 
codons vary from cell to cell and therefore, the codons for each DNA should be selected while taking this fact into con- 
sideration. When using, for instance, codons to which the bacterial ceils belonging to the genus Escherichia give prefer, 
there may be listed a DNA having a base sequence set forth in Sequence Number 64 as an example of the DNA coding 
5 for a peptide having an amino acid sequence set forth in Sequence Number 3. As an example of the DNA coding for a 
peptide having an amino acid sequence set forth in Sequence Number 4, there may be listed a DNA having a base 
sequence set forth in Sequence Number 65. As an example of the DNA coding for a peptide having an amino acid 
sequence set forth in Sequence Number 5, there may be listed a DNA having a base sequence as set forth in Sequence 
Number 66. 

10 The peptide having an amino acid sequence set forth in any one of Sequence Numbers 1 to 63 can serve as a T- 
cell epitope and thus induce HIV-specific CTL, and is accordingly quite useful as a vaccine. When the peptide is actually 
used as a vaccine, it may be administered to a patient in the form of a peptide solution per se or a combination of a 
peptide with an appropriate auxiliary agent using an injector. Alternatively, a good result can likewise be obtained when 
the peptide is percutaneously administered through mucous membrane by, for instance, spraying the solution. The unit 

is dose of the peptide ranges from 0.1 to 100 mg, which may be administered, one timne or repeatedly, to a patient. More- 
over, it is often more effective to simultaneously administer a plurality of selected epitope peptides by the foregoing 
administering method. The preparation of pharmaceuticals does not require the use of any particular means. As such 
means, there may be used, for instance, lyophilization or granulation along with a vehicle such as sugar. When the phar- 
maceuticals are administered by injection, they are dissolved in distilled water for injection prior to the injection. These 

20 agents are peptide compounds and therefore, they do not have any serious acute toxicity which may cause troubles in 
the foregoing administration methods. 

Examples of auxiliary agents which can be added to vaccines to enhance the immunogenicity thereof are bacterial 
cell components such as BCG bacterial cells, ISCOM (Immunostimulating complex) which is extracted from the tree 
bark called Quill A and developed by Morein et al. (Nature, 1984, 308 , p. 457; Nature, 1990, 344, p. 873), QS-21 as a 

25 saponin type auxiliary agent (J. Immunol., 1992, 148, p. 1438), liposome (J. Immunol., 1992, 148. p. 1585), aluminum 
hydroxide (alum) and KLH (Keyhole Lympet Hemocyanin) (J. ViroL, 1991 , 65,. p. 489). The fact that the foregoing^ meth- 
ods permits the inducement of an immune response such as CTL in the living body is also detailed in the aforemen- 
tioned prior arts and Science, 1992, 255 . p. 333. 

The epitope peptides developed and identified by the present invention can effectively be used both in a method for 

30 efficiently inducing CTL in a patient's body which comprises treating, in vitro, cells collected from the patient or cells 
having an HLA class I antigen of the same haplo-type with the corresponding epitope peptide to thus cause antigen 
presentation and thereafter, injecting the cells into the blood vessel of the patient and in a method which comprises add- 
ing the same peptide to peripheral blood lymphocytes originated from a patient, cultivating the cells in vitro to thus 
induce CTL in vitro and proliferate the cells and then putting the cultivated cells back into the patient's body. Accordingly, 

35 it is also possible to use, as an anti-AIDS vaccine, the cytotoxic T cells obtained by cultivating the peripheral blood lym- 
phocytes carrying an HLA-B * 3501 antigen in the presence of a peptide having an amino acid sequence set forth in 
any one of Sequence Numbers 1 to 24. In practice, 0.01 to 1 mg of the peptide is added to 10 7 to 10 9 peripheral blood 
lymphocytes originated from a patient, then the cells are cultivated for several hours to one day and thereafter they are 
intravenously administered to the patient; or alternatively, the cells are continuously cultivated, in vitro, in a culture 

40 medium to which 50 U/ml of a recombinant interleukin 2 (recombinant IL-2) and 1 ^ig/ml of the peptide over several 
weeks while exchanging the culture medium at desired intervals to thus induce CTL and then intravenously injected into 
the patient. The culture method herein used may be those currently used and well-known to those skilled in the art. After 
the cultivation, the culture medium is washed by, for instance, centrifugation, suspended in, for instance, physiological 
saline and then administered to a patient. Such therapeutic methods which make use of cell-injection have already 

45 been adopted as a method for treating cancer and have been well-known to those skilled in the art (New Eng. J. Med., 
1985, 313, p. 4185; Science, 1986, 23^ p. 1318). 

The CTL epitope developed and identified by the present invention can likewise effectively be used in recombinant 
live vaccines comprising vaccinia viruses and BCG bacteria. More specifically, if a DNA coding for a peptide having an 
amino acid sequence set forth in any one of Sequence Numbers 1 to 63 is incorporated into the gene coding for a 

50 recombinant antigen protein to be expressed in these recombinant live vaccines, the peptide sequence is expressed as 
a part of the antigenic protein and then presented by an HLA class I antigen through processing thereof within the ceils 
to thus induce CTL which can recognize it. The method for expressing foreign genes in BCG bacterial cells is detailed 
in International Patent Laid-Open No. WO88/06626. The recombinant live vaccines derived from BCG bacteria are 
detailed in J. Exp. Med.. 1993. 178 . p. 197. The dose and the administration method may be determined or selected in 

55 conformity to those for the usual vaccination and BCG vaccines. The acute toxicity thereof is also in conformity with that 
for the vaccination and BCG vaccines currently used, provided that in case of live vaccines derived from vaccinia 
viruses, a patient in which the symptoms of AIDS appear and whose immunological competence is reduced may cause 
serious infection therewith and therefore, special care should be taken when these vaccines are used for therapeutic 
purposes. There has not yet been reported any such precedent for the BCG vaccines. The fact that an immune 
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response such as CTL can be induced within the living body by such a method explained above is disclosed in, for 
instance, Nature, 1 988. 332. P- 728 and Nature, 1 991 , 35L P- 479. 

The HIV vaccines suffer from a serious problem in that HIV easily undergoes mutation to thus make the host immu- 
nity ineffective For this reason, it would be highly probable that vaccines each containing only one epitope as an immu- 
ne e n soon lose their efficacy. Contrary to this, the vaccines containing a large number of epitopes as immunogens, 
which have been developed and identified by the present invention, have extremely high usefulness. 

The present invention will hereinafter be explained with reference to the following Examples. 

Example 1 

(1) Presumption of HIV Peptides Capable of Binding to HLA-B * 3501 on the Basis of the Motif of HLA-B * 3501 -Bond- 
able Autoantigenic Peptide: 

The motif of HLA-B * 3501-bondable autoantigenic peptide has already been revealed (Nature, 1992, 26JLp. 434; 
Immunogenetics. 1 993, 38, p. 1 61 ). It has been presumed, from the results, that peptides which are apt to bind to HLA- 
B * 3501 are those having 8 to 12 amino acid residues like the autoantigenic peptides, whose secondary amino acid 
residue is Pro and whose C-terminal posesses an amino acid residue selected from Tyr, Leu. He, Met a nd Phe among 
the peptides originated from the HIV proteins. The amino acid sequences of all of the protons « =onst.t uttng ^IV have 
already been reported and therefore, those having motifs in conformity with that of the HLA-B 

tigenic peptide were selected. Fifty-eight peptides, shown in Table 1 . out of the proton sequences of ARV-2 strain HIV 
were in agreement with the same. These peptides were synthesized using a pept.de synthesizer available from Sh>- 
madzu Corp. and then used in the test for evaluating their ability to bind to the HLA-B * 3501 antigen. 
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(2) Determination of Ability of Synthetic HIV Peptides to Bind to HLA-B * 3501 Antigen: 

Using a mouse cell line of RMA-S strain which express HLA-B * 3501 , the synthesized HIV peptides were exam- 
55 ined as to whether, or not, they could bind to the HLA-B * 3501 antigen. 
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2-1. Preparation of RMA-S-B * 3501 Cells: 

HLA-B * 3501 gene may be cloned starting from a chromosomal DNA of human peripheral blood ^ h ~^ ^ 

m entsweremser<ed ^^^^f^^^Z~Si>,. igasW 8614) as a pro* to obtain 
was screened using HLA-B7 cDNA ,c„,„a X lncor po,ated i» RMA-S cells (Munggren at al. , J. 

? m ™rSmp« 

Agency of Industrial Science and Technology, under the access.on number of FERM BP-4727. 
5 2-2. Determination of Ability of HIV Synthetic Peptide to Bind to HLA-B* 3501 Antigen, Using RMA-S-B * 3501 Cells: 
Th P RMA S cell is a mouse cell line which is deficient in TAP (transporter associated protein) antigen. Therefore 

« " « deg.ee o. the -*™sion * %F$ZZ£Z,Z^££ "?eTi £££ the 

s^raS^^^^^^^^ 

* a K gh a** * "b^ ^7*.^^ 

when adding autoant.gen,c ^^^ H J^f^^ 'f^^^„,^ a0 ^up^ free ol an, ability ol Binding 

autoanligenie peptides 28H and37F having an ability to bnc I to the HLA-B 3501 ent,gen anc I tne £J= 

such an ability are described in Nawe 1^^^™^ Se^Swhile using 

" rwTr—n^o™ £ pU. an"d S , con M in which the cu„ya«c was carried out 

only at 37°C in the absence of any peptide. > , o n tiaen and it 

Fifty-eight kinds of HIV peptides were inspected for the ab.l,ty thereof to b,nd to the HLA-B- 3501 antigen 
was found that 26 peptides out of these peptides could bind to the ant.gen, as shown .n Table 2. 
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Table 2 
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env 77-85 




HIV(B35)ARV2-36 


RPIVSTQLL 


env 255-263 




HIV(B35)ARV2-38 


LPCRIKQII 


env 413-421 



45 



(3) Induction of CTL in HIV-infected Patients Using Peptides Having Ability to Bind to HLA-B * 3501 : 

Lymphocytes were isolated from three HIV-infected patients carrying HLA-B * 3501, i.e., Patient A (HLA-A24/31, 
so B35/61, Cw3/-), Patient B (HLA-A24/26, B35/61, Cw3A) and Patient C'(hiLA-A24/26, B35/51, Cw3/-). These lym- 
phocytes were isolated according to the usual Ficoll-Conray gravity centrifugation (Junichi YATA & Michio FUJIWARA, 
"Shin-Rinpakyu Kino Kensakuho (Novel Method of Searching for Functions of Lymphocytes)", published by Chugai 
Igaku Co., Ltd., 1987); Shin-Seikagaku Jikken Koza (New Lectures on Biochemical Experiments) No. 12: "Bunshi 
Menekigaku (Molecular Immunology) I", published by Tokyo Kagaku Dojin K.K., 1989). More specifically, the blood was 
55 collected from each patient, using a heparin-containing syringe, followed by diluting it with physiological saline, applying 
the diluted blood sample onto a Ficoll-Paque separation solution (available from Pharmacia Company) and then cen- 
trifugation (400 x g) for 30 minutes at room temperature. The lymphocytes-containing fraction as the middle layer of the 
supernatant was recovered using a pipette, washed and then used in the following procedures. The resulting fraction 
was dispensed into wells of a 24-well cultivation plate such that the lymphocytes were distributed at a density of 2x1 0 6 
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25 



rolleMI and then cu , tured in RPM1 1640 culture medium (containing 10% FCS) to which human recombinant IL-2 and 
al^i^e^Simentad to a final concentration of 50 U/ml and 1 nM, respective., A htf of the culture 
J2n ^ was reotce^ with RPMI 1640 culture medium containing 50 U/ml of IL-2. at intervals of 2 to 3 days. After one 
fu TuT^S^Cvles ( xlO 6 ) that had been stimulated with PHA and then irradiated with radioactive rays and 

u^j^^sXpS^^^^* we » *> thus a ^ ain stimu,ate and pro,i,erate specKic ctl f ,s r 

5 S ^ir^SEitlon was continued for additional one week to determine the CTL activity m each well. 
(4) Determination of Cytotoxic Activity of CTL Induced by Peptides Capable of Binding to HLA-B * 3501 : 

w 4-1. Preparation of T2-B * 3501 Cells: 

HLA-B * 3501 gene was introduced into TAP antigenic gene-deficient human lymphocytic cell line, T2 cells (Salter 
et a, ^lo? 19?6 k p 943) for degression by electroporation, and ^^^^^.'S 
flow cytometry using a monoclonal antibody SFR • B6. The cell .s named T2-B 3501 * 

,s deposited, under the Budapest Treaty, with the National Institute of Bioscience and Human-Technology, Agency of 
inH, .c+rial Science and Technoloqy under the accession number of FERM BP-4726. 

•assess, „ «• «*« «. «~ .s^^jsztsj 

„ St cste Jsc^ed in S /3in*. Prides were bend to the ceils under such conditions to thus ar«i- 
cS» %S£^«Sl£2x£i lyntpho^es which we™ used as target ce„s to, the determination of the c*to„c 

activity of CTL. 

4-2. Determination of Cytotoxic Activity of CTL: 

The T2-B * 3501 cells or T2 cells (1x10 6 ) were treated with 100 n Ci of Na 2 51 Cr0 4 for 90 minutes at 26°C and then 
washed th^ee times with 10% FCS-containing RPMI 1640 culture medium to prepare labe.ed target ceHs^To each wel 
^^SSSTL. were added the labeled target cells (5x1 0^ ceils; T2 or T2-B * 3501 cells) suspend* hn 50, of 
t cuttuTe mSium. Moreover, sol of a synthetic peptide solution which was variously d uted to a c™**£<£ an^ng 
from 4x1 0- 4 uM to 4uM was added to the wells. These wells were then allowed to stand in a COs incubator for 30 mm 
iT tf Lai the patient's peripheral blood lymphocytes that had been stimulated with the forego.ng peptides 
Sri^SoT^^idSo each we«, in /number of 1x10*. 2.5x10* or 6.25x10 cel., , to ; thus suspenc he 
* SJ MOOm of the aire medium. The plat, was allowed to stand in a C0 2 '7^^* 1£ r^sed from 
Thereafter a half of the culture medium (100 |il) was taken out from each well, and the amount of Cr released from 
the "get ^^ce. s le to the cytotoxic actMty of the cultivated patient's peripheral blood lymphocytes was determined 
using a gamma counter. The specific cytotoxic activity is calculated according to the following equation. 

Specific Cytotoxic Activity = [(measured value in each cell - minimum released amount)/ 
(maximum released amount - minimum released amount)] x 100 

wherein the minimum released amount represents the measured value for the well containing ^ only the W ceUs. 
which means the amount of 51 Cr spontaneously released from the target cells: and the maximum re eased amount rep 
SSt^laSSSUd value observed when the target cells were destructed by the addition of a surfactant Tnton 

45 X " 1 ™ tSSta are plotted on Figs. 2. 3 and 4. Fig. 2 shows the results observed for H.V(B35)-16 (Sequence Number 
3V Fiq 3 2 SSts Sserved for HIV(B35)-18 (Sequence Number 4); and Fig. 4 the results observed o 
H I V(B35)POL^0%equence Number 6). These results clearly indicate that these synthetic pepfdes were effective for 
inducinq CTLs capable of damaging the synthetic peptide-binding T2-B* 3501 cells. 0 ^ nrtinn 
The peptides Hsted in labia 2 were examined as to whether they could inbuce immune responses to H w aoodtay 
to the same method discussed above. Among these, those capable of inducing immune responses to HIV are summa 
rized in Table 3. 
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Table 3 



Binding Affinity 


Peptide 


Sequence 


Position 


High Affinity 


II i\ //DO C\ -t A 

HIV(B35)-14 


NrDIVIYQY 


pol 330-338 






FP\/RPn\/PI 
rrvnrvjvrL 




Middle Affinity 


HlV(boo)- lb 


Tnni v / IX 1 v a rw 

TPPLVKLWY 


_ 1 C ~7 A COO 

pol 574-582 




H1V(B35)-18 


r* rt i\ //"^> a r~~r" i— \ / 

EPIVGAETFY 


pol 587-596 




HIV(B35)POL-20 


SPAIFQSSM 


pol 31 1-319 




1 J|V//DOC\ A 0\ /O H H 

HIV(B35)ARV2- 1 1 


YPLTFGWCF 


nef 139-147 




HIV(B35)ARV2-25 


EPIVGAETF 


pol 587-595 


luw mi Tinny 




\/PI HKnFRKV 


nnl 07^ -9 P. 9 




HIV(B35)ARV2-6 


RPQVPLRPMTY 


nef 75-85 




HIV(B35)ARV2-24 


IPLTEEAEL 


pol 448-456 




HIV(B35)ARV2-33 


DPNPQEVVL 


env 77-85 




HIV(B35)ARV2-36 


RPIVSTQLL 


env 255-263 




HIV(B35)ARV2-38 


LPCRIKQII 


env 413-421 



25 

In the same manner used above, HIV sequences of MN strain, NDK strain and HXB2 strain were tested. As a 
result, the peptides shown in Table 4 were selected. >. 



30 

Table 4 





Binding Affinity 


Peptide 


Sequence 


Position 




High Affinity 


HIV(B35)GAG-24 


FPQSRTEPT 


gag 450-458(MN) 


35 




HIV(B35)POL-5 


FPISPIETV 


pof 155-163 




Middle Affinity 


HiV(B35)-17 


VPLDEDFRKY 


pol 182-1 91 (HXB2) 






HIV(B35)-29 


EPIIGAETFY 


pol 586-595(NDK) 


40 




HIV(B35)GAG-9 


HPVHAGPIT 


gag219-227(MN) 




HIV(B35)GAG-29 


YPLASLKSL 


gag.490-498(MN) 




Low Affinity 


HIV(B35)-9 


KPQVPLRPMTY 


nef 73-83 (MN) 






HIV(B35)-12 


EPVHGVYY 


pol 466-473(NDK) 


45 




HIV(B35)-25 


NPEIVIYQY 


pol 329-327(NDK) 






HIV(B35)GAG-4 


VPIVQNIEG 


gag 135-143(MN) 






HIV(B35)POL-26 


LPEKDSWTV 


pol 401-409 



50 



Example 2 

55 The same procedures used in Example 1 were repeated except that there was used, as the HLA-binding motif, a 
motif of an HLA-B51 -binding antigenic peptide which had a sequence consisting of 8 to 1 1 amino acid residues, whose 
second residue was an amino acid residue selected from the group consisting of Pro, Ala and Gly and whose C-termi- 
nal was an amino acid residue selected from the group consisting of lie, Leu, Val, Phe and Met and that a protein 
sequence of HIV SF-2 strain and RMA-S-B * 5101 cells were used to give peptides capable of inducing immune 
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responses to HIV. These peptides are summarized in Table 5. In this connection, the RMA-S-B '5101 cell is deposited, 
under Budapest Treaty, with the National Institute of Bioscience and Human-Technology, Agency of Industrial Science 
and Technology under the accession number of FERM BP-4834. 



Table 5 



Peptide 


Sequence 


Position 


HIV-B35-GAG-13(A55) 


NPPIPVGEl 


GAG255-264 


HIV-B35-GAG-29(A69) 


YPLASLKSL 


GAG490-498 


HIV-B35-POL-5(A74) 


FPISPIETV 


POL1 55-163 


HIV-B35-POL-7(A76) 


VPVKLKPGM 


POL163-171 


HIV-B35-POL-26(A95) 


LPEKDSWTV 


POL401-409 


HIV-B35-SF2-S(C-1) 


FPVRPQVPL 


NEF71-80 


HfV-B35-SF2-21(C-7) 


YPLTSLRSL 


GAG486-494 


HIV-B35-SF2-27(C-12) 


LPPWAKEI 


POL743-751 


HIV-B35-SF2-32(C-17) 


FPRPWLHSL 


VPR34-42 


HiV-B35-SF2-35(C-20) 


CPKVSFEP.I 


ENV208-216 


HIV-B35-SF2-38(C-23) 


LPCRIKQII 


ENV4 13-421 


HIV-B35-33(C-31) 


YPCTVNFT! 


ENV6 18-626 


HIV-B35-34(C-32) 


LPALSTGLI 


ENV682-690 


HlV-B35-36(C-34) 


CPSGHAVGI 


ENV1171-1179 


HIV-B35-39(C-37) 


IPTSGDVVI 


ENV1 426-1 434 


HIV-B35-50(C-48) 


LPPTIGPPI 


ENV23 16-2324 


HIV-B35-55(C-53) 


APTLWARMI 


ENV2835-2843 


HIV-B35-56(C-54) 


EPLDLPQII 


ENV2874-2882 


HIV-B51-3(H-3) 


NANPDCKTl 


GAG327-335 


HIV-B51-7(H-7) 


TAVQMAVFl 


POL989-997 


HIV-B51-9(H-9) 


RAFHTTGRI 


ENV3 16-324 


HIV-B5M0(H-10) 


YAPPIGGQI 


ENV432-440 


HIV-B5M1(H-11) 


QARQLLSGI 


ENV539-547 


HIV-B51-12(H-12) 


VAQRAYRAI 


ENV831-839 , 


HIV-B51-13(H-13) 


RAYRAILHI 


ENV834-842 


HIV-B51-29(H-18) 


VGPTPVNII 


POL133-141 


HIV-B51-32(H-21) 


QGWKGSPAI 


POL306-314 


HIV-B51-43(H-32) 


VGGLVGLRI 


ENV688-696 


HIV-B51-53(H-42) 


DARAYDTEV 


ENV56-64 


HIV-B51-54(H-43) 


NALFRNLDV 


ENN/171-179 


HIV-B51-70(H-50) 


IPLGDAKLV 


VIF57-65 


HIV-B51-71(H-51) 


GPCTNVSTV 


ENV240-248 


HIV-B51-83(H-63) 


CGHKAIGTV 


POL123-131 
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Example 3 

The same procedures used in Example 1 were repeated except that there was used, as the HLA-binding motif, a 
motif of an HLA-A * 3101 -binding antigenic peptide which had a sequence consisting of 8 to 11 amino acid residues, 

s whose second residue was an amino acid residue selected from the group consisting of Leu, Val, Tyr and Phe and 
whose C-terminal was an amino acid residue Arg and that a protein sequence of HIV MN strain or HIV SF-2 strain and 
RMA-S-A * 3101 ceils were used to give peptides capable of inducing immune responses to HIV. These peptides are 
summarized in Table 6. In this connection, the RMA-S-A * 3101 cell is deposited, under Budapest Treaty, with the 
National Institute of Bioscience and Human-Technology, Agency of Industrial Science and Technology under the acces- 

w sion number of FERM BP-4833. 



Table 6 



15 



Peptide 


Sequence 


Position 


K d Value 


C-119 


IVMHSFNCR 


ENV373-381 


3.0 x 10" 5 


C-121 


VLAVERYLR 


ENV579-587 


9.0 x 10" 5 


C-117 


NYRLIHCNR 


ENV193-201 


1.1 x 10' 4 


C-104 


MVHQAISPR 


GAG144-152 


1.4 x 10 -4 


C-114 


SVKKLTEDR 


VIF165-173 


1.4 x 10- 4 


C-124 


SLCLFSYRR 


ENV761-769 


2.2 x 10' 4 


C-125 


CLFSYRRLR 


ENV763-771 


2.2 x 10" 4 


C-111 


AVFIHNFKR 


POL893-901 


2.9 x 10' 4 


C-100 


KLAFHHMAR 


NEF1 92-200 


3.7 x 10' 4 


C-118 


TVQCTHGIR 


ENV247-255 


7.4 x 10" 4 


C-113 


tLGYRVSPR 


VIF124-132 


8.9 x 10 4 


C-112 


IVWQVDRMR 


VIF9-17 


> 10' 4 


C-98 


PVRPQVPLR 


NEF73-81 


> 10" 4 


C-126 


ILHIHRRIR 


ENV838-846 


> 10" 4 


C-106 


ELYPLTSLR 


GAG424-432 


> 10" 4 


C-123 


VLSIVNRVR 


ENV700-708 


> 10' 4 


C-122 


IVGGLVGLR 


ENV687-695 


> 10* 4 



Industrial Applicability 

45 

The peptides of the present invention can induce immune responses to HIV and therefore, can effectively be used 
as anti-AIDS agents for preventing and curing AIDS. More specifically, they can be used in anti-AIDS vaccines compris- 
ing the foregoing peptides and in anti-AIDS vaccines comprising vaccinia viruses and BCG bacteria carrying recom- 
binant DNA's containing DNA's coding for the foregoing peptides. Moreover, the cytotoxic T cells obtained by cultivating 
so peripheral blood lymphocytes carrying HLA-B antigens in the presence oHhe foregoing peptides can be used as anti- 
AIDS agents for treating patients suffering from AIDS. 
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[SEQUENCE LISTING] 

Sequence No. 1 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asn Pro Asp He Val He Tyr Gin Tyr 



Sequence No. 2 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Phe Pro Val Arg Pro Gin Val Pro Leu 

Sequence No. 3 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 
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Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Thr Pro Pro Leu Val Lys Leu Trp Tyr 

Sequence No. 4 

Length of Sequence: 10 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence: 

Glu Pro lie Val Gly Ala Giu Thr Phe Tyr 

Sequence No. 5 

Length of Sequence : 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin : 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Ser Pro Ala lie Phe Gin Ser Ser Met 

Sequence No. 6 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 



55 
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Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence: 

Tyr Pro Leu Thr Phe Gly Trp Cys Phe 



Sequence No. 7 
15 Length of Sequence: 9 

Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 



Sequence : 

Glu Pro He Val Gly Ala Glu Thr Phe 

Sequence No. 8 

Length of Sequence: 10 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Pro Leu Asp Lys Asp Phe Arg Lys Tyr 

Sequence No. 9 

Length of Sequence: II 



55 
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Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin : 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Arg Pro Gin Val Pro Leu Arg Pro Met Thr Tyr 

Sequence No. 10 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence: 

lie Pro Leu Thr Glu Glu Ala Glu Leu 



Sequence No. 11 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asp Pro Asn Pro Gin Glu Val Val Leu 
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Sequence No. 12 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence: 

Arg Pro He Val Ser Thr Gin Leu Leu 
1 5 
Sequence No. 13 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human immunodeficiency Virus 
Sequence : 

Leu Pro Cys Arg He Lys Gin He He 

Sequence No. 14 

Length of Sequence: 9 ^ 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
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Phe Pro Gin Ser Arg Thr Glu Pro Thr 



Sequence No. 15 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin : 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Phe Pro lie Ser Pro lie Glu Thr Val 

Sequence No. 16 

Length of Sequence: 10 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Pro Leu Asp Glu Asp Phe Arg Lys Tyr 

ji 

Sequence No. 17 

Length of Sequence: 10 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 
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Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Glu Pro lie lie Gly Ala Glu Thr Phe Tyr 

Sequence No. 18 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

His Pro Val His Ala Gly Pro lie Thr 



Sequence No. 19 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Tyr Pro Leu Ala Ser Leu Lys Ser Leu 



Sequence No. 20 

Length of Sequence: 11 

Type of Sequence: Amino Acid 

Topology: Linear Chain 
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Kind of Sequence: Peptide 
Origin : 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Lys Pro Gin Val Pro Leu Arg Pro Met Thr Tyr 

Sequence No. 21 

Length of Sequence: 8 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin : 

Name of Organism: Human Immunodeficiency Virus 
Sequence: 
Glu Pro Val His Gly Val Tyr Tyr 

Sequence No. 2 2 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence: 

Asn Pro Glu lie Val lie Tyr Gin Tyr 

Sequence No. 23 

Length of Sequence: 9 
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Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Pro He Val Gin Asn He Glu Gly 

Sequence No. 24 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Leu Pro Glu Lys Asp Ser Trp Thr Val 

Sequence No, 25 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain ( 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asn Pro Pro He Pro Val Gly Glu He 
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Sequence No. 26 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin : 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Tyr Pro Leu Ala Ser Leu Lys Ser Leu 

Sequence No. 27 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin : 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Pro Val Lys Leu Lys Pro Gly Met 

Sequence No. 28 

Length of Sequence : 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
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Tyr Pro Leu Thr Ser Leu Arg Ser Leu 

Sequence No. 29 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Leu Pro Pro Val Val Ala Lys Glu lie 

Sequence No. 30 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Phe Pro Arg Pro Trp Leu His Ser Leu 

Sequence No. 31 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 
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Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Cys Pro Lys Val Ser Phe Glu Pro lie 

Sequence No. 32 

Length of Sequence; 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asn Ala Asn Pro Asp Cys Lys Thr lie 

Sequence No. 33 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Thr Ala Val Gin Met Ala Val Phe He 



Sequence No. 34 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 
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Kind of Sequence: Peptide 
Origin: 



Name 



of Organism: Human Immunodeficiency Virus 



Sequence : 

Arg Ala Phe His Thr Thr Gly Arg lie 

Sequence No. 35 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 



Tyr 



Sequence: 
Ala Pro Pro He Gly Gly Gin He 



Sequence No. 36 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 

Origin: , 

Name of Organism: Human Immunodeficiency Virus 

Sequence : 

Gin Ala Arg Gin Leu Leu Ser Gly lie 

Sequence No* 37 

Length of Sequence: 9 
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Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Ala Gin Arg Ala Tyr Arg Ala He 

Sequence No. 38 

Length of Sequence : 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Arg Ala Tyr Arg Ala He leu His He 

Sequence No. 3 9 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Gly Pro Thr Pro Val Asn He He 
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Sequence No. 40 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Gin Gly Trp Lys Gly Ser Pro Ala He 



Sequence No, 41 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Val Gly Gly Leu Val Gly Leu Arg He 

Sequence No. 42 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence: 
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Asp Ala Arg Ala Tyr Asp Thr Glu Val 



Sequence No. 43 

Length of Sequence: 9 
Type of Sequence : Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asn Ala Leu Phe Arg asn Leu Asp Val 

Sequence No. 44 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin : 

Name of Organism: Human Immunodeficiency Virus 
Sequence: 

lie Pro Leu Gly Asp Ala Lys Leu Val 

Sequence No. 45 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 
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Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Gly Pro Cys Thr Asn Val Ser Thr Val 

Sequence No. 46 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Cys Gly His Lys Ala He Gly Thr Val 



Sequence No. 47 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency 
Sequence : A 
He Val Met His Ser Phe Asn Cys Arg 



Sequence No. 48 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 
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Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
Val Leu Ala Val Glu Arg Tyr Leu Arg 

Sequence No, 49 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Asn Tyr Arg Leu lie His Cys Asn Arg 

Sequence No. 50 

Length of Sequence: 9 

Type of Sequence: Amino Acid^ 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Met Val His Gin Ala He Ser Pro Arg 

Sequence No. 51 

Length of Sequence: 9 
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Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency 
Sequence : 

Ser Val Lys Lys Leu Thr Glu Asp Arg 



Sequence No. 52 

Length of Sequence: 9 

Type of Sequence : Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency 
Sequence : 

Ser Leu Cys Leu Phe Ser Tyr Arg Arg 

Sequence No. 53 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain f 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency 
Sequence : 

Cys Leu Phe Ser Tyr Arg Arg Leu Arg 
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Sequence No. 54 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Ala Val Phe He His Asn Phe Lys Arg 

Sequence No. 55 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Lys Leu Ala Phe His His Met Ala Arg 

Sequence No. 56 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
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Thr Val Gin Cys Thr His Gly He Arg 

Sequence No. 57 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
He Leu Gly Tyr Arg val Ser Pro Arg 

Sequence No. 58 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
He Val Trp Gin Val Asp Arg Met Arg 

Sequence No. 59 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 
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Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Pro Val Arg Pro Gin Val Pro Leu Arg 

Sequence No. 60 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

lie Leu His lie His Arg Arg lie Arg 

Sequence No. 61 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 

Kind of Sequence: Peptide 

Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

Glu Leu Tyr Pro Leu Thr Ser Leu Arg 



Sequence No. 62 

Length of Sequence: 9 

Type of Sequence: Amino Acid 

Topology: Linear Chain 
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Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus. 
Sequence : 

Val Leu Ser lie Val Asn Arg Val Arg 

Sequence No. 63 

Length of Sequence: 9 
Type of Sequence: Amino Acid 
Topology: Linear Chain 
Kind of Sequence: Peptide 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 

He Val Gly Gly Leu Val Gly Leu Arg 

Sequence No. 64 

Length of Sequence: 27 

Type of Sequence: Nucleic Acid 

Topology: Linear Chain 

Number of Chains: Double-Stranded 

Origin: { 

Name of Organism: Human Immunodeficiency Virus 

Sequence : 
ACTCCGCCGC TGGTTAAACT GTGGTAC 

Sequence No. 65 

Length of Sequence: 30 



36 



EP 0 728 764 A1 

Type of Sequence: Nucleic Acid 
Topology: Linear Chain 
Number of Chains: Double-Stranded 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence : 
GAACCGATCG TTGGTGCTGA AACTTTCTAC 

! 

Sequence No* 66 

Length of Sequence: 27 
Type of Sequence: Nucleic Acid 
Topology: Linear Chain 
Number of Chains: Double-Stranded 
Origin: 

Name of Organism: Human Immunodeficiency Virus 
Sequence: 
TCTCCGGCTA TCTTCCAGTC TTCTATG 

40 

s 

45 
50 
55 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION : 

(i) APPLICANT : 

(A) NAME: Ajinomoto Co., Inc. 

(B) STREET: No. 15-1, Kyobashi 1-chome, Cnuo-Ku 

(C) CITY: Tokyo 

(E) COUNTRY: Japan 

(F) POSTAL CODE (ZIP): 104 
"(G) TELEPHONE: (03) 5250-8178 

(H) TELEFAX: (03)52 50-8347 

(I) TELEX: J22690 

(ii) TITLE OF INVENTION: Peptides Capable of Inducing Immune R«P<"« 
TITLE ^ ^ti.^Ds Agent for Preventing and Curing. AIDS 

(iii) NUMBER OF SEQUENCES: 66 

(iv> COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE : Patentln Release #1.0, Version #1.30 (EPO) 

(v) CURRENT APPLICATION DATA: 

APPLICATION NUMBER: EP 94930335.8 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(Vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE : 

(A) NAME/ KEY : Peptide 

(B) LOCATION:!. .9. a 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

Asn Pro Asp He Val lie Tyr Gin Tyr 

1 5 10 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 
{ B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Phe Pro Val Arg Pro Gin Val Pro Leu 
1-5 10 



(2) INFORMATION FOR SEQ ID NO: 3: 

20 <i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
<C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE : 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. .9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Thr Pro Pro Leu Val Lys Leu Trp Tyr 

1 5 io' 

40 (2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

45 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 
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(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 10 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
Glu Pro He Val Gly Ala Glu Thr Phe Tyr 

1 5 10 

INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
<C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION:!. .9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Ser Pro Ala He Phe Gin Ser Ser Met 

! 5 10 

) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
- (B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE : internal 

(vi) ORIGINAL SOURCE: * 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 

(B) LOCATION: 1. .9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Tyr Pro Leu Thr Phe Gly Trp Cys Phe 

1 5 10 

2) INFORMATION FOR SEQ ID NO: 7: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(il) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 

(A) NAME /KEY : Peptide 
75 ( B ) LOCATION: 1 . . 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Glu Pro lie Val Gly Ala Glu Thr Phe 
20 1 5 10 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE : internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

35 (ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. . 10 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Val Pro Leu Asp Lys Asp Phe Arg Lys Tyr 
15 10 , 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 11 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Arg Pro Gin Val Pro Leu Arg Pro Met Thr Tyr 



(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 
15 (A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. .9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

He Pro Leu Thr Glu Glu Ala Glu Leu 
! 5 10 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide ? 

(v) FRAGMENT TYPE: internal 

45 (vi) ORIGINAL SOURCE : 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
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Asp Pro Asn Pro Gin Glu Val Val Leu 
15 10 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

15 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 

20 • 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Arg Pro lie Val Ser Thr Gin Leu Leu 
15 10 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



25 



30 



(ii) MOLECULE TYPE: peptide 
35 <v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 
40 (A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

45 

Leu Pro Cys Arg lie Lys Gin lie lie 
15 10 

(2) INFORMATION FOR SEQ ID NO: 14: 

so (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
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(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 

(Vi> ^SSJ^Human Inu.unodef iciency Virus 

(ix) FEATURE: 

' (A) NAME/ KEY : Peptide 
(B) LOCATION : 1 . .9 



14: 



(xi) SEQUENCE .DESCRIPTION: SEQ ID NO: 
Phe Pro Gin Ser Arg Thr Glu Pro Thr ^ 



1 5 



) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(V) FRAGMENT TYPE: internal 

(Vi> ^fSS^Human X^unodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: -.Peptide 

(B) LOCATION: 1 . . 9 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
Phe Pro He Ser Pro He Glu Thr Val ^ 



1 5 



(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: ? 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 

(Vl) ^ifSRG^sSfauman I^unodef iciency Virus 

(ix) FEATURE: 
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(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 . . 9 



10 



25 



30 



35 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Val Pro Leu Asp Glu Asp Phe Arg Lys Tyr 
15 10 

(2) INFORMATION FOR SEQ ID NO: 17: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

15 - (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

20 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

<ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION; 1 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Glu Pro He lie Gly Ala Glu Thr Phe Tyr 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 18: 

Mi) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
40 (v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 
45 (A) NAME/ KEY : Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

His Pro Val His Ala Gly Pro He Thr 
15 10 

(2) INFORMATION FOR SEQ ID NO: 19: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 .. 9 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 19: 

Tyr Pro Leu Ala Ser Leu Lys Ser Leu 

1 5 10 

INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: # 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION:!. .9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Lys Pro Gin Val Pro Leu Arg Pro Met Thr Tyr 

) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) - LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME /KEY : Peptide 

(B) LOCATION: 1. . 9 



10 



25 



30 



35 



50 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Glu Pro Val His Gly Val Tyr Tyr 
15 10 



{2) INFORMATION FOR SEQ ID NO: 22: 

75 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE; amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

20 (iii MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Asn Pro Glu lie Val lie Tyr Gin Tyr 

1 : " 5 10 

(2) INFORMATION FOR SEQ ID NO: 23: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

40 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

45 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1 .. 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
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Val P>-o He Val Gin Asn lie Glu Gly 

! 5 10 

(2) INFORMATION FOR SEQ ID NO: 24:- 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION : 1. . 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

Leu Pro Glu Lys Asp Ser Trp Thr Val 

1 5 10 

(2) INFORMATION FOR SEQ ID NO: 25: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
30 (O STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. . 9 

A 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Asn Pro Pro He Pro Val Gly Glu He 
1 5 io 

(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. .9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

Tyr Pro Leu Ala Ser Leu Lys Ser Leu 

1 5 10 

(2) INFORMATION FOR SEQ ID NO: 27: 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



75 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. ,>9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Val Pro Val Lys Leu Lys Pro Gly Met 
15 10 



40 (2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

45 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 
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(A) NAME/ KEY : Peptide 

(B) LOCATION:!. .9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

Tyr Pro Leu Thr Ser Leu Arg Ser Leu 

1 -5 



10 

(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. . 9 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

Leu Pro Pro Val Val Ala Lys Glu He 

1 5 -10 

(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: .< 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Phe Pro Arg Pro Trp Leu His Ser Leu 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 31: 
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10 



25 



30 



50 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE:* amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 

(A) NAME/ KEY : Peptide 
15 (B) LOCATION: 1. . 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Cys Pro Lys Val Ser Phe Glu Pro lie 
20 1 5 10 

(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

35 (ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. .9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

40 

Asn Ala Asn Pro Asp Cys Lys Thr lie 

1 5 10 

(2) INFORMATION FOR SEQ ID NO: 33: 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE : peptide 
<v) FRAGMENT TYPE: internal 
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(vi) ORIGINAL SOURCE : 

(A) ORGANISM: Human Immunodeficiency virus 

(ix) FEATURE : 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Thr Ala Val Gin Met Ala Val Phe He 

1 5 10 

INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 
Arg Ala Phe His Thr Thr Gly Arg He 



1 5 



10 



) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: _ 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 
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w 



Tyr Ala Pro Pro lie Gly Gly Gin He 
15 10 

(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 
{ D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

15 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

fix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 . . 9 



20 



25 



30 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Gin Ala Arg Gin Leu Leu Ser Gly He 
1.5 10 

(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
35 (v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 
40 (A) NAME/ KEY : Peptide 

(B) LOCATION: 1 .. 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

45 Val Ala Gin Arg Ala Tyr Arg Ala lie 

15 10 

(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS : 
50 (A) LENGTH: 9 amino acids * 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 
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(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 • - 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

Arg Ala Tyr Arg Ala lie leu His He ^ 
1 ^ 

INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. . 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 
Val Gly Pro Thr Pro Val Asn He He ^ 

) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
<C> STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency virus 

(ix) FEATURE: 
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25 



30 



35 



50 



(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

Gin Gly Trp Lys Gly Ser Pro Ala lie 

I S 10 

(2) INFORMATION FOR SEQ ID NO: 41: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

75 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

20 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

<ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

Val Gly Gly Leu Val Gly Leu Arg lie 
15 10 

(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
40 (v) FRAGMENT TYPE: internal 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 

45 (A) NAME/ KEY: Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Asp Ala Arg Ala Tyr Asp Thr Glu* Val 
1-5 10 

(2) INFORMATION FOR SEQ ID NO: 43: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

<vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix> FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 
Asn Ala Leu Phe Arg Asn Leu Asp Val ^ 



1 



5 



INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/KEY: Peptide 
<B) LOCATION: 1. . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 

He Pro Leu Gly Asp Ala Lys Leu Val 
1.5 1 

) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

10 



Gly Pro Cys Thr Asn Val Ser Thr Val 
15 10 



15 



20 



25 



30 



35 



45 



(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME / KEY : Peptide 

(B) LOCATION: 1. . 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

Cys Gly His Lys Ala lie Gly Thr Val 

1. 5 -10 

(2) INFORMATION FOR SEQ ID NO: 47: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
40 (C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 



50 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 . . 9 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 

He Val Met His Ser Phe Asn Cys Arg 

1 5-1° 

(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 

Val Leu Ala Val GJ 
1 S 



Val Leu Ala Val Glu Arg Tyr Leu Arg ^ 



(2) INFORMATION FOR SEQ ID NO: 49: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
<C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: < 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: ? 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

Asn Tyr Arg Leu lie His Cys Asn Arg ^ 
1 ^ 

(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
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(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 . . 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 

Met Val His Gin Ala lie Ser Pro Arg 
15 10 

20 (2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

25 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

30 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 
Ser Val Lys Lys Leu Thr Glu Asp Arg 

40 1 5 10 

(2) INFORMATION FOR SEQ ID NO: 52: 

i 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
45 (B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

50 (v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

55 
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w 



15 



20 



35 



40 



50 



(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 

Ser Leu Cys Leu Phe Ser Tyr Arg Arg 

1 5 10 

(2) INFORMATION FOR SEQ ID NO: 53: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



(ix) FEATURE: 

(A) NAME/ KEY: Peptide 
25 (B) LOCATION : 1 . .9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 

Cys Leu Phe Ser Tyr Arg Arg Leu Arg 
30 1 5 10 

(2) INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids . 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



45 (ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0 5 : 54: 
Ala Val Phe He His Asn Phe Lys Arg 



10 
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30 



40 



45 



50 



(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

<vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 



15 (ix) FEATURE: 

(A) NAME/KEY: Peptide 
<B) LOCATION : 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

Lys Leu Ala Phe His His Met Ala Arg 
.1 5 10 

(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 
35 (A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 . . 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 

Thr Val Gin Cys Thr His Gly lie Arg 
15 10 

(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Vxrus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. .9 



15 



10 (xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 

He Leu Gly Tyr Arg Val Ser Pro Arg 

1 5 10 

(2) INFORMATION FOR SEQ ID NO: 58: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

25' (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1 9 



20 



30 



35 



40 



45 



50 



{XX) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

He Val Trp Gin Val Asp Arg Met Arg 

1 5 1° 

(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear ; 
(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1 . . 9 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 

Pro Val Arg Pro Gin Val Pro Leu Arg 

1 S 10 

U> l.WO'HWWriOW PDK 5"£Q IV ~RD: bV : 

(1) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(ii) MOLECULE TYPE; peptide 

(v) FRAGMENT TYPE:, internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(A) NAME/ KEY: Peptide 

(B) LOCATION: 1. . 9 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 

He Leu His He His Arg Arg He Arg 
15 io 

(2) INFORMATION FOR SEQ ID NO: 61: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. . 9 ( 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 

Glu Leu Tyr Pro Leu Thr Ser Leu Arg 

1 5 io 

(2) INFORMATION FOR SEQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
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(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. .9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

Val Leu Ser He Val Asn Arg Val Arg 
1 * 



10 



INFORMATION FOR SEQ ID NO: 63: 

U) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Human Immunodeficiency Virus 

(ix) FEATURE: 

(A) NAME/ KEY : Peptide 

(B) LOCATION: 1. .9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 

He Val Gly Gly Leu Val Gly Leu Arg 

1 5 10 

) INFORMATION FOR SEQ ID NO: 64: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA 

(iii) HYPOTHETICAL: YES 
(iv) ANTI-SENSE: NO 
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(ix) FEATURE: 

(A) NAME/ KEY : CDS 
<B) LOCATION: 1 . .27 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 



10 



ACT CCG CCG CTG GTT AAA CTG TGG TAC 27 
Thr Pro Pro Leu Val Lys Leu Trp Tyr 
1 5 



(2) INFORMATION FOR SEQ ID NO: 65: 

(i) SEQUENCE CHARACTERISTICS: 
r5 (A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 
20 (A) DESCRIPTION: /desc - "synthetic DNA" 

(iii) HYPOTHETICAL: YES 

(iv) ANTI-SENSE: NO 

25 

(ix) FEATURE: 

(A) NAME/ KEY : CDS 

(B) LOCATION: 1. .30 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65: 

GAA CCG ATC GTT GGT GCT GAA ACT TTC TAC 3 0 

Glu Pro lie Val Gly Ala Glu Thr Phe Tyr 
1 5 

(2) INFORMATION FOR SEQ ID NO: 66: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid \ 
(A) DESCRIPTION: /desc = "synthetic DNA" 

45 (iii) HYPOTHETICAL: YES 

(iv) ANTI-SENSE: NO 



30 



35 



40 



(ix) FEATURE: 
50 (A) NAME/ KEY : CDS 

(B) LOCATION: 1. .27 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 

TCT CCG GCT ATC TTC CAG TCT TCT ATG 2 7 

Ser Pro Ala lie Phe Gin Ser Ser Met 
1 5 



10 



Claims 



1 . A peptide which is a fragment of the whole protein of HIV, the fragment being a peptide having a sequence of suc- 
cessive 8 to 1 1 amino acid residues, which corresponds to an HLA-binding motif, which actually binds to HLA and 

is which can induce killer cells attacking HIV-infected cells as target cells. 

2. The peptide of claim 1 wherein it has a sequence of successive 9 to 1 1 amino acid residues. 

3. The peptide of claim 1 wherein it has an amino acid sequence specified by any one of Sequence Numbers 1 to 63. 

20 

4. The peptide of claim 1 wherein the HLA-binding motif is a sequence having 8 to 1 1 amino acid residues whose sec- 
ond amino acid residue is Pro and whose C-termina! is an amino acid residue selected from the group consisting 
of Tyr, Leu, lie, Met, Phe and Ala. 

25 5. The peptide of claim 4 wherein it is a peptide having an amino acid sequence specified by any one of Sequence 
Numbers 1 to 24. 

6. The peptide of claim 4 wherein it is a peptide having an amino acid sequence specified by any one of Sequence 
Numbers 1 to 13. 

30 

7. The peptide of claim 1 wherein the HLA-binding motif is a sequence having 8 to 1 1 amino acid residues whose sec- 
ond residue is an amino acid residue selected from the group consisting of Pro, Ala and Gly and whose C-terminal 
is an amino acid residue selected from the group consisting of lie, Leu, Val, Phe and Met. 

35 8. The peptide of claim 7 wherein it is a peptide having an amino acid sequence specified by any one of Sequence 
Numbers 25 to 46. 

9. The peptide of claim 1 wherein the HLA-binding motif is a sequence having 8 to 1 1 amino acid residues whose sec- 
ond residue is an amino acid residue selected from the group consisting of Leu, Val, Tyr and Phe and whose C- 

40 terminal is Arg. 

10. The peptide of claim 9 wherein it is a peptide having an amino acid sequence specified by any one of Sequence 
Numbers 47 to 63. 

45 11 . A DNA coding for a peptide as set forth in claim 1 . 

12. An anti-AIDS agent for preventing and curing AIDS comprising a peptide as set forth in claim 1 and a pharmaceu- 
ticaliy acceptable carrier and/or a pharmaceutical^ acceptable diluent. 

so 13. An anti-AIDS agent for preventing and curing AIDS comprising a peptide 1 as set forth in claim 3 and a pharmaceu- 
tical^ acceptable carrier and/or a pharmaceutical^ acceptable diluent. 

14. An anti-AIDS agent for preventing and curing AIDS comprising a peptide as set forth in claim 4 and a pharmaceu- 
tically acceptable carrier and/or a pharmaceutical^ acceptable diluent. 

55 

1 5. An anti-AIDS agent for preventing and curing AIDS comprising a peptide as set forth in claim 6 and a pharmaceu- 
tically acceptable carrier and/or a pharmaceutical^ acceptable diluent. 

1 6. A method for curing AIDS comprising administering a peptide as set firth in claim 1 to a patient suffering from AIDS. 
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1 7. A method for obtaining a peptide capable of inducing killer cells which attack HIV-infected cells as targets, compris- 
ing the steps of synthesizing a peptide which is a fragment of the whole protein of HIV, has a sequence of succes- 
sive 8 to 1 1 amino acid residues and corresponds to an HLA-binding motif; selecting peptides which actually bind 
to HLA among these synthesized peptides; and screening peptides which can bind to HLA class I antigens to stim- 
ulate the peripheral blood lymphocytes of a patient infected with HIV and to thus induce the killer cells. 
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FIG. 1 
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FIG- 3 
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